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5 


<110> 


APPLICANT: 


Smith, 


Michael 


D. 


















6 






Potter 


, Robert 


J. 
























7 






Dhariwal , 


Gulshan 
























8 






Gerard, Gary F 


























9 






Rosenthal , 


Kim 
























12 


<120> 


TITLE 


OF INVENTION: Thermostable Reverse Transcriptases and 


Uses Thereof 


16 


<130> 


FILE REFERENCE 


: 0942 . 5040001/RWE/MTT 














20 


<140> 


CURRENT APPLICATION NUMBER 


.: US 


09/845, 157A 










22 


<141> 


CURRENT FILING 


DATE: 2001- 


05-01 
















26 


<150> 


PRIOR 


APPLICATION 


NUMBER: 


US 60/207,196 












28 


<151> 


PRIOR 


FILING DATE: 


2000-05 


-26 


















32 


<160> 


NUMBER OF 


SEQ 


ID NOS: 


8 




















36 


<170> 


SOFTWARE : 


Patentln version 3.0 
















40 


<210> 


SEQ ID NO: 


1 


























42 


<211> 


LENGTH: 2151 


























44 


<212> 


TYPE: 


DNA 




























46 


<213> 


ORGANISM: 


Moloney- 


■Murine Leukemia 


Virus 












49 


<220> 


FEATURE : 




























51 


<221> 


NAME /KEY: 


CDS 


























53 


<222> 


LOCATION: 


(1) . 


. (2151) 






















56 


<400> 


SEQUENCE : 


1 


























57 


atg 


ggg 


ggt 


tct 


cat 


cat 


cat 


cat 


cat 


cat 


ggt 


atg 


get 


age 


atg 


act 




58 


Met 


Gly 


Gly 


Ser 


His 


His 


His 


His 


His 


His 


Gly Met 


Ala 


Ser 


Met 


Thr 




59 


1 










5 










10 










15 






61 


ggt 


gga 


cag 


caa 


atg 


ggt 


egg 


gat 


ctg 


tac 


gac 


gat 


gac 


gat 


aag 


cat 


96 


62 


Gly 


Gly 


Gin 


Gin 


Met 


Gly 


Arg 


Asp 


Leu 


Tyr 


Asp 


Asp 


Asp 


Asp 


Lys 


His 




63 










20 










25 










30 








65 


atg 


acc 


eta 


aat 


ata 


gaa 


gat 


gag 


tat 


egg 


eta 


cat 


gag 


acc 


tea 


aaa 


144 


66 


Met 


Thr 


Leu 


Asn 


He 


Glu 


Asp 


Glu 


Tyr 


Arg 


Leu 


His 


Glu 


Thr 


Ser 


Lys 




67 








35 










40' 










45 










69 


gag 


cca 


gat 


gtt 


tct 


eta 


ggg 


tec 


aca 


tgg 


ctg 


tct 


gat 


ttt 


cct 


cag 


192 


70 


Glu 


Pro 


Asp 


Val 


Ser 


Leu 


Gly 


Ser 


Thr 


Trp 


Leu 


Ser 


Asp 


Phe 


Pro 


Gin 




71 




50 










55 










60 












73 


gcc 


tgg 


gcg 


gaa 


acc 


ggg 


ggc 


atg 


gga 


ctg 


gca 


gtt 


cgc 


caa 


get 


cct 


240 


74 


Ala 


Trp 


Ala 


Glu 


Thr 


Gly 


Gly Met 


Gly 


Leu 


Ala 


Val 


Arg 


Gin 


Ala 


Pro 




75 


65 












70 










75 










80 




77 


ctg 


ate 


ata 


ctt 


ctg 


aaa 


gca 


acc 


tct 


acc 


ccc 


gtg 


tec 


ata 


aaa 


caa 


288 


78 


Leu 


lie 


He 


Leu 


Leu 


Lys 


Ala 


Thr 


Ser 


Thr 


Pro 


Val 


Ser 


He 


Lys 


Gin 




79 












85 










90 










95 






81 


tac 


ccc 


atg 


tea 


caa 


gaa 


gcc 


aga 


ctg 


ggg 


ate 


aag 


ccc 


cac 


ata 


cag 


336 


82 


Tyr 


Pro 


Met 


Ser 


Gin 


Glu 


Ala 


Arg 


Leu Gly 


He 


Lys 


Pro 


His 


He 


Gin 




83 










100 










105 










110 








85 


aga 


ctg 


ttg 


gac 


cag 


gga 


ata 


ctg 


gta 


ccc 


tgc 


cag 


tec 


ccc 


tgg 


aac 


384 
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86 Arg Leu Leu Asp Gin Gly lie Leu Val Pro Cys Gin Ser Pro Trp Asn 




87 




115 








120 








125 










89 acg ccc ctg eta ccc gtc aag aaa ccc ggg act aat gat tac agg cct 


432 


90 Thr Pro Leu Leu Pro Val Lys Lys Pro Gly Thr Asn Asp Tyr Arg Pro 




91 


130 








135 








140 












93 gtc caa gat ctg aga gag gtc aac aaa cgc gta gaa gac ate cac ccc 


480 


94 Val Gin Asp Leu Arg Glu Val Asn Lys Arg Val Glu Asp lie His Pro 




95 145 








150 








155 








160 




97 acc gta ccc aac ccc tac aac etc ttg agt ggg etc cca ccg tec cac 


528 

—J O VwJ 


98 Thr Val Pro Asn Pro Tyr Asn Leu Leu Ser Gly Leu Pro Pro Ser His 




99 








165 








170 








175 






101 


cag 


tgg 


tac 


act. 


*~r+- 4- 

gtt 


CLd 


gac 


LLd 


aaa 


gat 


r~% /~i /-i 

y tt 


f- 1- f- 

L- L- L- 






v-y 


a era 
ctya 


576 


1 ft o 

102 


Gin 


Trp 


Tyr 


inr 


vai 


licU 




lieu 


Lys 


Asp 


r\J. ct 


ir 1 It; 


ir 11C 


Vw y 0 


^3 LI 


i-ii. y 




103 








T ft ft 
1 O U 










185 










-L _/ W 








*i ft c 

105 


etc 


cac 


ccg 


acg 


4- 4- 

tct 


cag 


y^i j*** ^ 


cue 


ttc 


gee 


■H +r t- 


gaa 




ciy d 




\-, \—, CL 


624 


"i ft f 

106 


Leu 


TT 4 rt 

HIS 


Pro 


i nr 


OC1 


tjin 


Fro 


lieu 


Phe 


Ala 


irllfc: 


vjX u. 


ir P 






Drn 
fr J- \J 




1 ft T 

10 / 






n ft c 

iy d 










*? n n 
z u u 










£i \j 










1 ft ft 

109 


gag 


atg 


gg a 


ate 




j^r 

ggc 


✓^1 "^s 

caa 


cua 


acc 


tgg 


a r* r* 


a.ya 




^ d 


ciy 


yyci 


672 


110 


GlU 


Met 


(jiy 


lie 




Ljiy 


bin 


lieu 


Thr 


Trp 


X 111. 


Aiy 


JjC LI 


Pro 


Gin 


V-J -L 




Til 
11± 




OTA 

Z 1U 










Z1D 










9 ? n 
^> u 












113 


ttc 


aaa 


aac 


age 


ccc 


acc 


cug 


4-4-4- 


gat 


gag 


y (_d 


^ '-y 




dy ct 






720 


114 


Pne 


Lys 


7V r~* v"i 

Asn 






i nr 


lieu 


fne 


Asp 


Glu 




Jut: LL 


y 


• rij - y 


Asd 


Ti^i 1 

UC LI 




lib 


ZZd 




















? ^ R 
^ j j 










240 




II / 


gca 


gac 


t- 1- /-* 

etc 


/"* 

c gg 


s 4"~ /™i 

cl t- L- 


cay 


/*■» ^ /** 




gac 


ttg 


CI w \_> 


r 1 1~ CT 
i_ L-y 


— C* 




tac 




768 


lib 


TV *1 

Aid 








lie 


VjtJ.I1 


U-j C! 

nit> 


Dv/^i 
i J. 


Asp 


Leu 


Tip 


J-ICI- {jL 


TiPil 

1—1 L-li 


Gin 


Tvr 

J; 


Val 




1 1 Q 
111? 




















250 










255 






1/1 


gat- 


gac 


i- 1- ^ 


ctg 


ctg 








tct 


gag 


etc 


crac 


toe 


caa 


caa 


QQt 


816 


122 


Asp 


Asp 


Leu 


Leu 


Leu 


Ala 


Ala 


Thr 


Ser 


Glu 


Leu 


Asp 


Cys 


Gin 


Gin 


Gly 




123 








260 










265 










270 








125 


act 


egg 


gee 


ctg 


tta 


caa 


acc 


eta 


gga 


gac 


etc 


ggg 


tat 


egg 


gee 


teg 


864 


126 


Thr 


Arg 


Ala 


Leu 


Leu 


Gin 


Thr 


Leu 


Gly Asp 


Leu 


Gly 


Tyr 


Arg 


Ala 


Ser 




127 






275 










280 










285 










129 


gec 


aag 


aaa 


gee 


caa 


att 


tgc 


cag 


aaa 


cag 


gtc 


aag 


tat 


ctg 


ggg 


tat 


912 


130 


Ala 


Lys 


Lys 


Ala 


Gin 


He 


Cys 


Gin 


Lys 


Gin 


Val 


Lys 


Tyr 


Leu 


Gly 


Tyr 




131 




290 










295 










300 












133 


ctt 


eta 


aaa 


gag 


ggt 


cag 


aga 


tgg 


ctg 


act 


gag 


gee 


aga 


aaa 


gag 


act 


960 


134 


Leu 


Leu 


Lys 


Glu 


Gly 


Gin 


Arg 


Trp 


Leu 


Thr 


Glu 


Ala 


Arg 


Lys 


Glu 


Thr 




135 


305 










310 










315 










320 




137 


gtg 


atg 


ggg 


cag 


cct 


act 


ccg 


aag 


acc 


ccg 


egg 


caa 


eta 


agg 


gag 


ttc 


1008 


138 


Val 


Met 


Gly 


Gin 


Pro 


Thr 


Pro 


Lys 


Thr 


Pro 


Arg 


Gin 


Leu 


Arg 


Glu 


Phe 




139 










325 










330 










335 






141 


eta 


ggg 


acg 


gca 


ggc 


ttc 


tgt 


cgc 


etc 


tgg 


ate 


cct 


ggg 


ttt 


gca 


gaa 


1056 


142 


Leu 


Gly 


Thr 


Ala 


Gly 


Phe 


Cys 


Arg 


Leu 


Trp 


He 


Pro 


Gly 


Phe 


Ala 


Glu 




143 








340 










345 










350 








145 


atg 


gca 


gee 


ccc 


ttg 


tac 


cct 


etc 


acc 


aaa 


acg 


ggg 


act 


ctg 


ttt 


aat 


1104 


146 


Met 


Ala 


Ala 


Pro 


Leu 


Tyr 


Pro 


Leu 


Thr 


Lys 


Thr 


Gly 


Thr 


Leu 


Phe 


Asn 




147 






355 










360 










365 










149 


tgg 


ggc 


cca 


gac 


caa 


caa 


aag 


gee 


tat 


caa 


gaa 


ate 


aag 


caa 


get 


ctt 


1152 


150 


Trp 


Gly 


Pro 


Asp 


Gin 


Gin 


Lys 


Ala 


Tyr 


Gin 


Glu 


He 


Lys 


Gin 


Ala 


Leu 
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151 




i "7 r\ 




















■3on 

J O \J 












153 


eta. 


act 


gee 


cca 


gee 


cug 


ggg 


tc g 


f~* r* 




fret 


z\ c* t~ 


ctciy 


^ V- 


U» I— 




1200 


154 


Leu 


inr 


Aia 


Fro 


Al 3. 


T 4^^1 1 

ijeu 


o±y 




rl U 




T .£M 1 
J_lt; U. 






XT X, 




Glu 

VJ J- UL 




155 


*i n r 

385 










*3 q n 




















^ >j \j 




157 


etc 


4-4-4- 
ttt 


gtc 


gac 




aag 


cag 


gg c 


4— « 

CaC 


ri f* 

gee 


3 2 3 


gg^- 


guc 


^ C Ct 


3 C CI 

ctcy 


^ dd 


1248 


158 


T ______ 

Leu 


Phe 


Val 


Asp 


GlU 


Lys 


Gin 


Gly 


Tyr 


Aid 


iiy s 


Giy 


Vdl 


licU 


X 111 


m n 




159 










4 Ub 










fi ± U 










Al ^ 






161 


aaa 


ctg 




cct 




cgt 


r^t 

egg 


rf^l /~Y 

ccg 


/— * 4— /~ * 

g^g 


/~T J*"* /"* 

gee 


u at 


ccg 


L-CC 


a a 


dciy 




12 96 


162 


Lys 


Leu 


Gly 


Pro 


Trp 


Arg 


Arg 


Fro 


Val 


Ala 


iyr 


Jjfc; LI 


O O T~ 


Xjy O 


T .^rci 
xj_y cp 


XlCU 




163 








42 0 










/IOC 

4z b 










j U 








165 


gac 


cca 


gta 


gca 


get 


ggg 


tgg 


ccc 


ecu 


cgc 


C La 


/*~-f 

°gg 


acg 


gca 


gcd 


y cc 


1 144 


166 


Asp 


Pro 


Val 


TV T _ 

Ala 


Ala 


Gly 


I rp 


pro 


pro 


uys 


lieU 


7\ i^T 

Arg 


l v lc C 


V al 


7\ "1 a 

i-iici 


x~ii d 




167 






435 










44 U 










A A 










169 


att 


gee 


j>v4- —» 

gta 


ctg 


aca 


aag 


gat 


gca 


gg c 


aag 


/ — I 4— ^ 

cca 




acg 


gg a 


s~i r~i 

cay 


t^d 


1192 


170 


lie 


■— n 

Ala 


Val 


T _ _ 

Leu 


Thr 


Lys 


Asp 


TV T _ 

Ala 


Gly 


Lys 


Leu 


inr 


ixiec 


Vjiy 




ir 1 O 




171 




450 










yt c c 

4bb 










*± O u 












173 


eta 


gtc 


„ i_ i_ 

att 


ctg 


gee 


ccc 


cat 


gca 


gta 


g a g 


gca 


/"i 4/" ^ 

CCa 


gec 


add 


Cdd 




1 44fl 


174 


Leu 


Val 


He 


Leu 


Ala 


Pro 


TT -I 

HIS 


Ala 


vai 


GlU 


Ala 


i_»eu 


vai 


j_i y is 


m n 

Vjrlil 


xr 1 0 




175 


465 










470 










4 / b 










a ft n 




177 


ccc 


gat 


cga 


tgg 


« 4— 4~ 

Ctt 


tec 


aac 


gee 


egg 


atg 


aCt 


cac 


cac 


cag 


gec 


c cy 


1 4ft fl 


178 


Pro 


Asp 


Arg 


Trp 


Leu 


Ser 


Asn 


Ala 


Arg 


1UT a 4- 


inr 


nlS 


iyr 


\jJ-Ll 


Aid 


T oi i 
XJClL 




179 










485 










4 y u 










A Q R 
*± j O 






181 


ctt 


ttg 


gac 


acg 


gac 


egg 


gtc 


cag 


4- 4- r-i 
ttC 


gg a 


ccg 


gtg 


gca 


gec 


ccg 


ddc 


J. ~? o 


182 


Leu 


Leu 


Asp 


Thr 


Asp 


Arg 


Val 


Gin 


Fne 


Gly 


Pro 


vai 


Val 


Ala 




A cn 
i-ioXX 




183 








500 










c r> it 
bUb 










o A. u 








185 


ccg 


get 


aca 


ctg 


etc 


cca 


ctg 


cct 


gag 


gaa 


ggg 


/"t 4— jp^* 

cug 


cag 


a t~* 
C ctC 


a a r* 1 


eye 


1 RR4 


186 


Pro 


Ala 


Thr 


Leu 


Leu 


Pro 


Leu 


Pro 


GlU 


Glu 


Gly 


ijeu 


VjJ± 11 


nib 




cys 




187 






515 










r- ■-) r\ 










DZ J 










189 


ctt 


gat 


ate 


ctg 


gee 


gaa 


gec 


cac 


gg a 


acc 


cga 


r* 1 
LLC 


gac 




dcy 




1632 


190 


Leu 


Asp 


He 


Leu 


Ala 


GlU 


Ala 


TT t y-H 

HIS 


Giy 


Thr 


Arg 


T~") /^x 

rl O 


Afc>p 


ItcU 


X 111. 






191 




530 










rr *5 c 

535 










c a n 












193 


cag 


ccg 


etc 


cca 


gac 


yt y*i 

gee 


gac 


^ 

cac 


acc 


tgg 


tac 


acg 


yg^ 




L- v.^ *^ 


dy \— 


1680 

-L. W W V 


194 


Gin 


Pro 


Leu 


-v^- j*** 

fro 


Asp 


Mtt 




nlo 


J. III. 


Trp 


Tyr 






Gl v 


Car 


Ser 




195 


545 










c c n 










555 










^/ U V 




197 


etc 


ttg 


caa 


g a g 


gg a 


cag 


cgu 


aag 


g c g 


gg a 


get 




y u y 


a 




craa 


1728 


TOO 

198 


Leu 


Leu 


Gin 


GlU 


Gly 


vj±n 


Arg 


Lys 




Gly Ala 




V CI J- 


X XXJ- 


Thr 


Glu 

\j -i- i_>v 




199 










565 










570 










*7 






201 


ace 


gag 


gta 


ate 


tgg 


get 


aaa 


gee 


ctg 


cca 


gee 


ggg 


aca 


tec 


get 


cag 


1776 


202 


Thr 


Glu 


Val 


He 


Trp 


Ala 


Lys 


Ala 


Leu 


Pro 


Ala 


Gly 


Thr 


Ser 


Ala 


Gin 




203 








580 










585 










590 








205 


egg 


get 


cag 


ctg 


ata 


gca 


etc 


acc 


cag 


gee 


eta 


agg 


atg 


gca 


gaa 


ggt 


1824 


206 


Arg 


Ala 


Gin 


Leu 


He 


Ala 


Leu 


Thr 


Gin 


Ala 


Leu 


Arg 


Met 


Ala 


Glu 


Gly 




207 






595 










600 










605 










209 


aag 


aag 


eta 


aat 


gtt 


tat 


acg 


aat 


tec 


cgt 


tat 


get 


ttt 


get 


act 


gee 


1872 


210 


Lys 


Lys 


Leu 


Asn 


Val 


Tyr 


Thr 


Asn 


Ser 


Arg 


Tyr 


Ala 


Phe 


Ala 


Thr 


Ala 




211 




610 










615 










620 












213 


cat 


ate 


cat 


gga 


gaa 


ata 


tac 


aga 


agg 


cgt 


ggg 


ttg 


etc 


aca 


tea 


gaa 


1920 


214 


His 


He 


His 


Gly 


Glu 


He 


Tyr Arg 


Arg 


Arg 


Gly 


Leu 


Leu 


Thr 


Ser 


Glu 




215 


625 










630 










635 










640 
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217 ggc aaa gag ate aaa 

218 Gly Lys Glu lie Lys 

219 645 

221 etc ttt ctg ccc aaa 

222 Leu Phe Leu Pro Lys 

223 660 
22 5 aag gga cac age gec 

226 Lys Gly His Ser Ala 

227 675 
22 9 gec cga aag gca gec 
2 30 Ala Arg Lys Ala Ala 
231 690 

233 ata gaa aat tea tea 

234 lie Glu Asn Ser Ser 

235 705 

238 <210> SEQ ID NO: 2 
240 <211> LENGTH: 716 
242 <212> TYPE: PRT 



244 


<213> ORGANISM: 


Moloney- 


■Murine Leukemia 


Virus 










247 


<400> SEQUENCE: 


2 
























249 


Met 


Gly 


Gly 


Ser 


His 


His 


His 


His 


His 


His 


Gly 


Met 


Ala 


Ser 


Met 


Thr 


250 


1 








5 










10 










15 




253 


Gly 


Gly 


Gin 


Gin 


Met 


Gly Arg 


Asp 


Leu 


Tyr 


Asp 


Asp 


Asp 


Asp 


Lys 


His 


254 








20 










25 










30 






257 


Met 


Thr 


Leu 


Asn 


He 


Glu 


Asp 


Glu 


Tyr 


Arg 


Leu 


His 


Glu 


Thr 


Ser 


Lys 


258 






35 










40 










45 








261 


Glu 


Pro 


Asp 


Val 


Ser 


Leu 


Gly 


Ser 


Thr 


Trp 


Leu 


Ser 


Asp 


Phe 


Pro 


Gin 


262 




50 










55 










60 










265 


Ala 


Trp 


Ala 


Glu 


Thr 


Gly Gly 


Met 


Gly 


Leu 


Ala 


Val 


Arg 


Gin 


Ala 


Pro 


266 


65 










70 










75 










80. 


269 


Leu 


He 


He 


Leu 


Leu 


Lys 


Ala 


Thr 


Ser 


Thr 


Pro 


Val 


Ser 


He 


Lys 


Gin 


270 


** 








85 










90 










95 




273 


Tyr 


Pro 


Met 


Ser 


Gin 


Glu 


Ala 


Arg 


Leu 


Gly 


He 


Lys 


Pro 


His 


He 


Gin 


274 






100 










105 










110 






277 


Arg 


Leu 


Leu 


Asp 


Gin 


Gly 


He 


Leu 


Val 


Pro 


Cys 


Gin 


Ser 


Pro 


Trp Asn 


278 






115 










120 










125 








281 


Thr 


Pro 


Leu 


Leu 


Pro 


Val 


Lys 


Lys 


Pro 


Gly 


Thr 


Asn 


Asp 


Tyr Arg 


Pro 


282 




130 










135 










140 










285 


Val 


Gin 


Asp 


Leu 


Arg 


Glu 


Val 


Asn 


Lys 


Arg 


Val 


Glu 


Asp 


He 


His 


Pro 


286 


145 










150 










155 










160 


289 


Thr 


Val 


Pro 


Asn 


Pro 


Tyr 


Asn 


Leu 


Leu 


Ser 


Gly 


Leu 


Pro 


Pro 


Ser 


His 


290 










165 










170 










175 




293 


Gin 


Trp 


Tyr 


Thr 


Val 


Leu 


Asp 


Leu 


Lys 


Asp 


Ala 


Phe 


Phe 


Cys 


Leu 


Arg 


294 








180 










185 










190 






297 


Leu 


His 


Pro 


Thr 


Ser 


Gin 


Pro 


Leu 


Phe 


Ala 


Phe 


Glu 


Trp 


Arg Asp 


Pro 


298 






195 










200 










205 








301 


Glu 


Met. 


Gly 


He 


Ser 


Gly 


Gin 


Leu 


Thr 


Trp 


Thr 


Arg 


Leu 


Pro 


Gin Gly 


302 




210 










215 










220 










305 


Phe 


Lys 


Asn 


Ser 


Pro 


Thr 


Leu 


Phe 


Asp 


Glu 


Ala 


Leu 


Arg 


Arg Asp 


Leu 



aat aag gac gag ata ttg gee eta eta aaa gee 1968 
Asn Lys Asp Glu He Leu Ala Leu Leu Lys Ala 

650 655 
aga ctt age ata ate cat tgt cca gga cat caa 2016 
Arg Leu Ser He He His Cys Pro Gly His Gin 

665 670 
gag get aga ggc aac egg atg get gac caa gcg 2064 
Glu Ala Arg Gly Asn Arg Met Ala Asp Gin Ala 

680 685 
ate aca gag aat cca gac acc tct acc etc etc 2112 
He Thr Glu Asn Pro Asp Thr Ser Thr Leu Leu 

695 700 
ccc aat tec cgc tta att aat taa 2151 
Pro Asn Ser Arg Leu He Asn 
710 715 
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306 



225 



230 



235 



240 



309 Ala Asp Phe Arg lie Gin His Pro Asp Leu lie Leu Leu Gin Tyr Val 

310 245 250 255 

313 Asp Asp Leu Leu Leu Ala Ala Thr Ser Glu Leu Asp Cys Gin Gin Gly 

314 260 265 270 

317 Thr Arg Ala Leu Leu Gin Thr Leu Gly Asp Leu Gly Tyr Arg Ala Ser 

318 275 280 285 

321 Ala Lys Lys Ala Gin lie Cys Gin Lys Gin Val Lys Tyr Leu Gly Tyr 

322 290 295 300 

32 5 Leu Leu Lys Glu Gly Gin Arg Trp Leu Thr Glu Ala Arg Lys Glu Thr 
326 305 310 315 320 

32 9 Val Met Gly Gin Pro Thr Pro Lys Thr Pro Arg Gin Leu Arg Glu Phe 
330 325 330 335 

333 Leu Gly Thr Ala Gly Phe Cys Arg Leu Trp lie Pro Gly Phe Ala Glu 

334 340 345 350 

337 Met Ala Ala Pro Leu Tyr Pro Leu Thr Lys Thr Gly Thr Leu Phe Asn 

338 355 360 365 

341 Trp Gly Pro Asp Gin Gin Lys Ala Tyr Gin Glu lie Lys Gin Ala Leu 

342 370 375 380 

34 5 Leu Thr Ala Pro Ala Leu Gly Leu Pro Asp Leu Thr Lys Pro Phe Glu 
346 385 390 395 400 

349 Leu Phe Val Asp Glu Lys Gin Gly Tyr Ala Lys Gly Val Leu Thr Gin 

350 405 410 415 

3 53 Lys Leu Gly Pro Trp Arg Arg Pro Val Ala Tyr Leu Ser Lys Lys Leu 
354 420 425 430 

357 Asp Pro Val Ala Ala Gly Trp Pro Pro Cys Leu Arg Met Val Ala Ala 

358 435 440 445 

361 lie Ala Val Leu Thr Lys Asp Ala Gly Lys Leu Thr Met Gly Gin Pro 

362 450 455 460 

365 Leu Val lie Leu Ala Pro His Ala Val Glu Ala Leu Val Lys Gin Pro 

366 465 470 475 480 

369 Pro Asp Arg Trp Leu Ser Asn Ala Arg Met Thr His Tyr Gin Ala Leu 

370 485 490 495 

373 Leu Leu Asp Thr Asp Arg Val Gin Phe Gly Pro Val Val Ala Leu Asn 

374 500 505 510 

3 77 Pro Ala Thr Leu Leu Pro Leu Pro Glu Glu Gly Leu Gin His Asn Cys 
378 515 520 525 

381 Leu Asp He Leu Ala Glu Ala His Gly Thr Arg Pro Asp Leu Thr Asp 

382 530 535 540 

385 Gin Pro Leu Pro Asp Ala Asp His Thr Trp Tyr Thr Gly Gly Ser Ser 

386 545 550 555 560 
3 89 Leu Leu Gin Glu Gly Gin Arg Lys Ala Gly Ala Ala Val Thr Thr Glu 
390 565 570 575 

3 93 Thr Glu Val He Trp Ala Lys Ala Leu Pro Ala Gly Thr Ser Ala Gin 
394 580 585 590 

397 Arg Ala Gin Leu He Ala Leu Thr Gin Ala Leu Arg Met Ala Glu Gly 

398 595 600 605 

401 Lys Lys Leu Asn Val Tyr Thr Asn Ser Arg Tyr Ala Phe Ala Thr Ala 

402 610 615 620 
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RAW SEQUENCE LISTING ERROR SUMMARY DATE: 10/18/2004 

PATENT APPLICATION: US/09/845 , 157A TIME: 10:38:03 
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.Invalid <213> Response: 

Use of "Artificial" only as "<213> Organism" response is incomplete, 

per 1.823(b) of New Sequence Rules. Valid response is Artificial Sequence. 

Seq#: 3,4,5 
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